INTRODUCTION
The breast cancer is a malignant neoplasia more commonly in women. It is known that radiotherapy (RT) is an integral part of the adjuvant treatment for the most patients, regardless of the type of surgery that is carried out, producing benefits in local control and survival 1 .
Significant breakthroughs were made in RT, including modernization of imaging techniques, equip-ment, and planning systems, allowing better accuracy in defining the target volume of treatment and more conformal plannings 2 . The latest techniques of treatment, including conformal three-dimensional RT (RT3DC) and intensity modulated RT (IMRT), allow a greater preservation of adjuvant bodies 3, 4 .
Field-in-field technique may be carried out with opposed tangential fields and it is considered a simple way of IMRT (forward-planned IMRT), without the need for a reverse planning system or other more complex technologies. Smaller fields are added to the main field in order to achieve a homogenization of the dose by handling the collimator blades. This technique may be easily implanted and the treatment period is similar to the conventional techniques 5,6 (Figure 1) .
The conventional treatments use profiles from five to six weeks of duration, total dose of 50 Gy. Therefore, for patients selected, the hypofractionated regimes (shorter period of treatment with a higher dose per fraction), such as 42.5 Gy in 16 fractions or 40 Gy in 15 fractions are equally efficient, besides Field-in-field technique -Defined as the standard modality of IMRT for breast cancer with a homogeneous distribution of doses. 3D Technique producing cosmetic results similar or better than the conventional profile 7, 8 .
This study aims to assess the cosmetic satisfaction of patients diagnosed with breast cancer submitted to hypofractionated RT with IMRT technique (hIMRT), and its correlation with dosimetric data of the radiotherapy planning.
PATIENTS AND METHODS
This is a retrospective uni-institutional cohort study that assessed women with diagnosis of non-metastatic breast malignant neoplasia submitted to conservative treatment or radical mastectomy, whether or not followed by immediate reconstruction, provided that no prosthesis, and submitted to the adjuvant irradiation of breast or chest wall (which corresponds to the surgical bed after mastectomy), with or without inclusion of classical lymph node sites with the hIMRT technique. The patients were assessed between August 2007 and December 2014. All included patients shall be a minimum follow-up of one year to assess the cosmesis. The adopted exclusion criteria were: patients who did not complete the proposed RT, the presence of other neoplasia, except for non-melanoma skin or in situ carcinoma of cervix uteri, as well as information on insufficient follow-up for analysis.
The cosmetic assessment was made by the Harvard/RTOG/NSABP 9 scale by simple questions and comparison with the non-treated side ( one year after treatment. The data were collected by researches by review of records, phone interview, and satisfaction questionnaire. Demographic data and aspects involved in the tumor were collected, such as histological type, staging, surgical extension, presence and type of breast reconstruction and additional treatments. In addition, dosimetric data was also collected: prescribed dose, volume of breast / chest wall (Clinic Target Volume, CTV), volumes that received 95% (V95%) and 107% (V107%) of the prescribed dose corresponding respectively to the coverage of target volume and volume of "hot spots", that is, it is assessed the homogeneity for distribution of dose. The planning system used was Oncentra Masterplan (Nucletron)®.
The descriptive analysis was carried out by calculating the frequencies, mean and standard deviation (dp) or median and interquartile range (IQR). The assessment of association between cosmetic satisfaction and dosimetric data was carried out when using Kruskal-Wallis test. It was admitted the level of statistical significance p<0.05. The statistical analysis was carried out using the Stata™ program (version 11.2).
RESULTS
170 patients with a median age of 65.8 years (31 to 95 years, dp=3 years) were included. Among them, the majority (63.2%) presented neoplasias in IA stage, 33 (20.2%) in 0 stage and the other IB to III. The more frequent histological type was the invasive carcinoma with a special type (72.1%). Thirty-four (20%) patients carried out adjuvant chemotherapy and 135 (79.4%) were submitted to anti-hormone therapy. One hundred and nine (64%) patients were submitted to the conservative surgery and 61 (36%) to modified radical mastectomy ( Table 2 ). The adopted hypofractionated profile was 40.05 Gy in 15 fractions to 43.5% of patients and 42.4 Gy in 16 fractions in 56.5% of cases assessed. Twelve patients (7.0%) received irradiation of lymph node drainages and 28 (16.3%) received a booster dose in the operative bed with a dose of 10 Gy in five fractions.
The volume of breasts treated ranged from 169 to 2.103 ml (median = 702 ml; IQR: 535 to 914 ml), in which in 20%, the volume was higher than 1.000 ml (Chart 1). Median V95% was 86.7% (54.6%-96,6%; IQR: 80.0% to 90.6%); eight (5.7%) patients had V95% Excellent: Little or no difference in size, symmetry or shape Good: Slight asymmetry in size or shape Regular: Obvious differences in size and/or shape Bad: Marked change in appearance, involving more than 14 of the breast CHART 1 -BREAST VOLUME higher than 95%. Median V107% was 0% (0%-16.3%; IQR: 0.0% to 0.3% and 13); 9.3% patients had V107% higher than 2%. 133 patients (78.2%) responded to the questionnaire of cosmetic assessment. Among them, 99 (74.4%) considered cosmetic results excellent, 32 (24.1%) considered good, and two (1,5%) considered reasonable ( Table 2 ). Significant associations between cosmetic assessment and the breast volume were not found (p=0.875), V95% (p=0.294) and V107% (p=0.301).
DISCUSSION
Two decades ago, the first studies were designed, suggesting a hypofractionated treatment profile. It was sought an optimization of the dose-time relation to keep a maximum tumor response with rates of acceptable toxicity. Moreover, a shorter treatment profile would offer an advantage of a more efficient and productive use of the funds from RT department 10 .
The safety and efficacy, besides better cosmetic results compared to the conventional treatment, were shown in four randomized trials, involving 5.685 patients treated with hypofractionated profile 11 .
The Canadian study randomized 1.234 women among the doses of 42.5 Gy in 16 fractions or 50 Gy in 25 fractions. After a median follow-up of 69 months, there was no difference in relation to the free survival of local relapse and global survivals and When the first works of hypofractionation started, the concern about increasing the breast fibrosis and the worsening of cosmetic results increased, especially because of patients with voluminous breasts, there was a greater trend to a worst cosmetic result already showed in the results of works with conventional fractionation. In this way, many of these studies excluded women with voluminous breasts -in the Canadian studies, the patients were simply excluded if they had the distance between mean line and mean axillary line, measured in the breast center higher than 25 cm -and the trials that included these patients did not provide clear information about the impact on breast volume related to the toxicity and cosmesis, especially by the fact of using conventional radiotherapy 16 .
In the Canadian trials and Start, the toxicities were not worse when compared with patients who received the standard fractionation up to now (50 Gy in 25 daily fractions), in view of the study used as a radiobiological substrate for the equivalence of different treatments, the linear-quadratic model 17 . Even though, the selection criteria of patients in these studies involved patients who did not receive prior chemotherapy, and in which there was no indication of irradiation of lymph nodes drainage nor immediate plastic reconstruction or voluminous breasts 18 . The latest works published tried to assess the relation between cosmesis and dosimetry of the planning of these patients, who were submitted to breast hypofractionated RT because, besides radiobiological implications, it is important to consider the practical advantages of hypofractionation, such as its convenience in terms of costs both for patients and health service, and also patient's compliance to the treatment 19 .
It is known the importance of the correlation between toxicity and cosmetic results with patients' characteristics (age, comorbidities, body mass index) and medical treatments (neoadjuvant / adjuvant chemotherapy, hormonal deprivation, other concomitant drugs). Therefore, besides these factors being assessed, the impact of the CTV volume must be analyzed (representing the breast volume) and dosimetric data, especially focused on maximum dose and homogeneity of the planning (absolute volumes of breast tissues exposed to ≥107% of the dose prescribed). In this way, patients with postoperative complications or voluminous breasts for which a maximum dose <107% is not reachable, or patients with implants for the increase or breast reconstruction would have an increased risk of late fibrosis or cosmetic deterioration after RT 20 .
Recently, a Chinese clinic study 21 , published only in a summary format, studied over 800 patients with post-mastectomy breast cancer and showed benefits of hypofractionated RT in the advanced disease with 43.5 Gy delivered over three weeks. After a five-year follow-up, the rates of tumor recurrence were not lower than standard RT with conventional fractionation. The rates of locoregional recurrence were 8.3% for hypofractionated RT and 8.1% in the standard treatment (HR=1.10, IC 95%:0.67-1.83), with difference of 0.2% (IC 95% = -4.1 to 4.5). The rates of free survival of disease were from 74.6% to hypofractionation arm and 70.7% for the standard treatment arm (HR=0.88, IC 95%:0.67-1.16). The rates of global survival (GS) in five years were 83.2% after hypofractionation and 85.6% with standard treatment (HR=1.13, IC 95%:0.78-1.62). In addition, fewer side effects were evidenced in patients of hypofractionation, indicating that hypofractionated RT after mastectomy is a safe and efficient option for the locally advanced disease 21 .
The guidelines of American Society of Therapeutic Radiology and Oncology (Astro), initially located in 2010, recommended the breast hypofractionation for patients in initial stages, age above 50 years, treated with conservation surgery, without chemotherapy or indication of lymph nodes irradiation, and with dosimetric parameters minimally acceptable, according to the techniques of conventional treatment 22 . These recommendations were based on the consensus of an expert panel, and not in formal contraindication. In this year of 2018 23 , the same society joined again and the panel updated the recommendations to a wider group of situations, such as the inclusion of systemic treatments, patients with advanced stages and without definitive age.
The breast volume as a relevant fact related to the skin toxicity is a contradictory topic in the per- This could explain the cosmetic changes in the appearance of the voluminous breasts, once great volumes are frequently associated with the non-homogeneity of the dose and maximum doses higher than 107% of the prescribed dose 20 . In addition to the acute toxicity, a higher breast volume may be correlated to an increased risk of late effects 28 . In this sense, IMRT could ensure higher homogeneity in the planning with great breast volumes. Many works that used hIMRT and allowed any breast sizes found lack of acute toxicity in the skin and presented dose of homogeneity lower than 7% 29 , data also showed in our study, with lack of significant correlation between the cosmesis and the breast volume, most likely in terms of homogenous terms with median V107% of 0% (0%-16.3%; IQR: 0.0% to 0.3% and 13).
This study showed that breast volume did not have a correlation with prejudice to the cosmesis in the patients assessed, probably due to the benefit obtained with intensity-modulated planning. These findings allowed us to think about using hIMRT could expand the indications of hypofractionated RT for patients with voluminous breasts.
The more common changes in the appearance of the breast after RT are retraction, edema, and telangiectasia. These effects, in long-term, damage the cosmesis and are the results of the breast atrophy, and fibrosis. There are specific responses of fibrosis to the irradiation that may increase the proliferation of these cells and change and reabsorption of collagen 30 .
The late adverse effects usually show up after a mean follow-up ranging from five to ten years. The great critics to be carried out is if the cosmetic changes, in relation to the fractionation presented when was made the notes, are representing those that will develop over the patients' lives 31 .
Curran et al. showed in their studies that the cosmesis after breast hypofractionated RT was the worst in the patients followed by five years more 32 . In contrast, an English study did not show a significant difference in toxicity after RT between five and ten years of assessment 33 . Based on these considerations and uncertainties, currently, we cannot consider the follow-up as a factor that restricts the interpretation of the hypofractionated studies 34 .
It is important to highlight, as a counterpoint to the study, the times of different follow-up, once it is about a retrospective cohort. Many patients did not complete the estimating period from five to ten years of follow-up for the appearance of adverse effects, despite the initially established objective has been defined with at least one-year follow-up.
In addition, another point of difficult interpretation would be to know if the dissatisfaction in relation to the cosmesis happened after surgery or after radiotherapy since the patients were not assessed soon after the surgical procedure and the criteria were the comparison with contralateral breast. Moreover, it is currently hard to think about in patients with breast cancer treated with conservative surgery without adjuvant irradiation.
Despite these variables, 98.5% of patients considered the cosmetic results from good to excellent, with the lack of significant correlation between cosmesis and breast volume. This result highlights the importance and the potential impact of the lack of homogeneity, areas of dose >107%, of a planning with short fractionation.
Offering a shorter treatment is more convenient and preferred for patients when compared to the treatment from five to seven weeks, and was associated with quicker recovery. However, the hypofractionated breast treatment had its use limited due to the fear that it might increase fibrosis and worsen cosmetic results. The fact of this work is consistent with great randomized clinical trials support the indication as for the new standard since initially criteria should be respected as homogeneity and lack of reconstruction surgery with a prosthesis. 
CONCLUSION
The cosmetic results of the hIMRT for patients with breast cancer showed to be consistent with what is noted in the current literature, which is favorable to the use of hIMRT. The lack of correlation of the results with dosimetric data suggests that hIMRT may minimize the heterogeneity of the dose and ensure this benefit even in voluminous breasts.
Prospective studies and with longer time of follow-up will be necessary to support the findings of this study. 
